professions education as it promotes professional expertise that is better adapted to social and societal realities (Parent et al. 2011) .
On the one hand, we think that the very wide dissemination of this approach, in several states and different continents, applied to different health professions, gives an original scientific opportunity to identify underlying processes of curricular developments as well as to document their effects through comparative analysis. On the other hand we also agree with authors like Albanese et al. (2010) or Reeves et al. (2009) , who think that accurate conditions, which need to be set within a critical appraisal, must absolutely be fulfilled so as to ensure that the potential of a competency based framework is met (Jouquan 2007) .
It seems to us that these papers give rise to conceptual confusions rather than clarifications with regards to the competency-based framework. We consider important: (1) that the concept of competency be clearly defined and that it be differentiated from both the concept of role and that of performance; (2) that the concept of a competency framework be clearly defined and that it be dissociated from both the concept of roles framework and that of taxonomy.
Clarifying the concept of competency and distinguishing it from both the concepts of role and performance
The concept of competency is far from being clearly understood and it refers to rather different representations, not only regarding its definition, but even more so with respect to the pedagogical strategies suggested when competencies are clearly put forward as the outcomes of a program. Amongst numerous available definitions, we agree with the one proposed by Tardif (2006) , which is often used within the French-speaking health science education community. He states that competency is ''a complex acting-knowledge relying on the mobilisation and the efficacious combination of a variety of internal and external resources, inside a cluster of situations''. We don't intend on giving a comparative synthesis of the different available definitions, as developed in a recent review (Fernandez et al. 2012) , from which an original definition could be formulated. There is no need to open a formal debate on the differences in the meaning of these definitions, but we strongly suggest that each author, when using the competency concept in their work, attempt to clearly define it and its epistemological and methodological basis.
For our part, we attribute both the socioconstructivist paradigm and the situated cognition theory as being the most productive epistemological orientations when addressing the concept of competencies in training (Driver 1995; Brown et al. 1989; Jonnaert et al. 2004) . Such a conceptual framework introduces consequent implications. For one it highlights the necessity to make it clear, for pedagogical reasons, the fact that the concept of competency includes both an analytical-decontextualised-dimension and a situated-contextualised-dimension. When it comes to learning assessment in a curriculum elaborated on a competency-based approach, one will have to break away from the docimological perspective and focus rather on approaches like authentic assessment (Wiggins 1998) . It is therefore possible to pose alternative arguments to Lurie (2012) , who questions the feasibility of evaluating the competencies with measurable quantitative indicators. Actually, in contrast to the behaviourist perspective and in agreement with the perspective of the cognitive sciences, we move away from merely psychometric requirements and consider other criteria, such as those used in qualitative research (Lincoln and Guba 1985; Van der Vleuten et al. 1991a, b; De Ketele and Gerard 2005) .
Competency is a cognitive construct assessing potential to perform efficiently in a given situation. However, it must be clearly distinguished from the notion of professional role, which is broadly defined as a person's expected behaviour with respect to his function as a health care provider. With reference to the latter, CanMEDS's framework is most confusing in that its definition of competencies is unclear when it stresses that ''to be useful, [competencies] were organized thematically around ''meta-competencies'' or physician roles for CanMEDS''. In failing to discriminate role from competency, this introduces a certain level of ambiguity which is further illustrated when some commentators bring into play ''roles-competencies'' (Des Marchais 2006). However, unless one wishes to delve a behaviourist and narrow understanding of the competency notion, it must be kept in mind that indicators which allow one to infer competencies from a learning assessment process are not the same as those used to assess the quality by which a ''role'' is practiced.
The concept of competency must also be distinguished from the concept of performance, which in turn is itself linked to task and activity notions. Pedagogically speaking, performance constitutes one or several real tasks, accomplished for the duration of a role, it is practiced and used for assessment purposes, to collect indicators for enabling gathering of inferences on the reality and availability of the competencies. From a behaviourist point of view, performance, as a directly and measurably observable product, would be considered as the only form of reliable data. On the contrary, in a constructivist approach, it is admitted that one has to use information related to both the product and the process by which it is generated. Some performances in conformity with expected results might indeed result from processes using inadequate strategies or misconceptions. Clinical reasoning is a particularly good example of this since numerous uncertainties still remain on the relation between, on the one hand, mobilised competencies (i.e., the knowledge and the cognitive processes), and, on the other hand, the quality of the diagnostic performance (Norman 2005) . This further elucidates the importance of distinguishing competency from performance.
Clarifying the concept of competency framework and distinguishing it from both the concepts of roles framework and taxonomy
In line with the earlier discussion, it is important to understand what is at stake in the process leading to competency framework. Going back to the CanMEDS project, it claims to be essentially a competency framework (Frank 2005) , whereas Norman (2011) considers it as a taxonomy of outcomes, Whitehead et al. (2011a) either sometimes, in agreement with us, consider it as a professional role framework, or as a competency framework elsewhere and at times even as a competency taxonomy. In fact, the main document in the CanMEDS project is itself also ambiguous as it proposes, but only as part of an appendix, an educational taxonomy of competency levels. We think that such ambiguity can only perpetuate semantic confusion and we openly appeal for a terminological and conceptual clarification.
Stricto sensu and historically, ''a taxonomy in education is a methodical and hierarchical classification of learning phenomena'' (Legendre 2005) . This definition suggests a categorization of learning processes that takes into account a ''horizontal'' dimension according to different fields or scopes, as well as a ''vertical'' dimension according to hierarchical levels or degrees.
It is quite clear that the classification-or categorisation-proposed in the CanMEDS framework approaches only the horizontal dimension, and as already mentioned, the seven identified categories primarily address professional roles, even if they are called ''metacompetencies''. The latter comprise the key-competencies as well as the enabling competencies. In fact, these ''metacompetencies'' are comprised of professional tasks and activities that are more or less contextually described. It is only in the appendix that the vertical dimension becomes evident as an educational taxonomy of competency levels. Firstly, this taxonomy is presented in three levels, referring to (a) a ''construct of all of the roles used in practice'' (level 1), (b) the ''the seven CanMEDS Roles'' (level 2), and (c) to the key competencies which shape each of the roles (level 3). Secondly, it is presented in eight levels: the first four of which include the three just mentioned, to which is added the additional level of enabling competencies (level 4). The remaining four levels refer respectively to ''Specialty-specific objectives of training'' which describe ''the abilities that a physician must have to be a competent specialist in a given area of medicine'' (level 5), ''Program-level objectives'' […] describing ''the educational goals of a program, such as those used for a residency'' (level 6), ''Rotation objectives'' […] which break down program-level objectives to make them manageable for use for each educational event (level 7), and finally ''Instructional-event-specific objectives'' which describe ''brief educational activities, such as a seminar or rounds'' (level 8).
We concede therefore that the CanMEDS framework is indeed a typology because it proposes one, and even several, categorizations, but we believe it is not a taxonomy. Indeed, when we consider the horizontal dimension of the categorization (fields or scopes), it appears to confound roles and competencies. Similarly, the vertical dimension (levels or degrees) fails to make the distinction between professional roles, which are defined as a quantitative hierarchy of mastership at a definite time during training, from those referring to teaching activities, which are characterized according to their levels of organization. Moreover, learning phenomena are never included directly in the proposed categorization nor are the links between professional roles, competencies and performances ever explicitly articulated. We think that when delineating the CanMEDS framework as a genuine taxonomy linked to the competency-based approach without pointing out its epistemiological and methodological weakness, Norman's editorial (2011) as well as other published comments (Whitehead et al. 2011a, b) are not devoid of confusion despite providing valuable critical analysis. Moreover, further details given by Sherbino et al. (2011) see insufficient, as they only succeed in renaming the non-medical expert roles to intrinsic ones. For the same reasons, the critical analysis of the competency-based approach developed by Malone and Supri (2012) remained globally descriptive, giving few operational directions.
From both a European and from a French-speaking 'engineering' point of view, we suggest that three distinct frameworks be considered when developing and implementing a competency-based approach. We do, however, deem it is essential to clearly dissociate them so as to better be able to adapt them to a taxonomy of learning phenomena relating to the competencies to be built.
The first framework should be professional, one that categorizes professional activities and functions. CanMEDS, as a roles framework, could, to some extent, exemplify this.
The second framework, gathered from the previous, should be a genuine competency framework. In line with our previous discussion, we believe that such a framework should propose on the one hand, categories (abilities and macro-abilities) derived from an analytical competency approach and on the other hand, categories (clusters of situations) derived from a situated competency approach. Elaboration of such a competency framework from a professional framework is increasingly being referred to as so-called competency engineering. It is a didactical translation process (Parent et al. 2011 ) that is, epistemiologically and methodologically, inspired by professional didactics, work sciences, psychology and the sociology of organizations.
The third framework, again stemming from the previous one, should be a training and assessment framework, that is, a pedagogical framework. The elaboration of such a framework from the competency framework enters in what is progressively being referred to as curricular engineering. It is a pedagogical transposition process that is, epistemiologically and methodologically, inspired by the learning sciences, psychology and the sociology of education.
That being said, we believe that the structuring component, which would allow the articulation of the three frameworks in a coherent and integrative way, ought to be a taxonomy of learning phenomena related to competencies building. Such a taxonomy, of which Bloom's taxonomy and Miller's pyramid are two, the latter dedicated specifically to medical education, must surely be decontextualised. This must be done despite the need to use it contextually, that is, by applying all of its categories to specific contexts. This taxonomy should take into account fields or dimensions (horizontal component of the taxonomy), that describe categories of activities linked to specific knowledge and must be developed in a professional situation (for instance: cognitive, reflexive, metacognitive, operative, psycho-affective, social). It should also describe levels of differentiated and specific mastership (for instance: remembering, applying, constructing, mobilizing, transferring). It refers to levels (or degrees) of increased integration of knowledge built in each field (or scope) following a competency-oriented learning approach (vertical component of the taxonomy).
We strongly believe that a competency-based curriculum approach that would try, methodologically and systematically, to explain, to distinguish and to articulate its different frameworks and its different components, would more satisfactorily address a number of concerns.
Such a competency-based curriculum approach would thus allow one to confront the kind of criticism by Malone and Supri (2012) . One such criticism is that competency-based approaches ''are not suitable for highly skilled professions'' or that they ''limit the content of the curriculum''. These criticisms are valid for some very narrow approaches to competency that reduce it to mere skills and capacities applied to the behavioural objectives strategy of some forty years ago, but since that time competency has been more broadly defined.
Such a competency-based curriculum approach would also allow one to go beyond the limits imposed by a limiting conception of Bloom's taxonomy, often instrumentalised from a purely behaviourist perspective, even though it essentially makes reference to cognitive activities. It would also allow one to go beyond the limits of the so-called Miller's taxonomy pyramid (Miller 1990) , which remains very grounded in a behaviourist perspective and which divides learning phenomena into only two levels-knowing and doing. Thus, as Lurie (2012) has done, it assimilates outcomes solely with performance rather than with competencies.
In this context, we believe that a combining and integrating logic, one which adapts learning phenomena, and one that is divided in fields and levels, with both an analytical,-decontextualised-dimension, and a situated-contextualized-competency approach, together with placing the competency framework at the close interface between roles framework and pedagogical framework, would avoid the potential pitfalls that Norman (2006) describes. These include, on the one hand, a very descriptive and thorough approach of the different components and applications of the competencies, which CanMEDS does not avoid, and on the other hand, includes competencies being described in such wide and generic terms that they are not quite useful for teachers and students. It would then be useless to take a posteriori semantic precautions, those that entail renaming non-medical competencies to intrinsic competencies in order to simply avoid talking about ''general'' or even ''transversal'' competencies, while the problem is the transfer of learning. That being said, one must keep in mind the idea that ''transferable'' competencies cannot be elaborated out of any context and specific contents.
Learning related to new or emerging competency fields could therefore be clarified as a result of original research becoming available. Some examples of emerging or new competencies are emotional intelligence, which was the topic of a paper in the same issue of the journal (Weng et al. 2011) , or resilience, as recently discussed by Howe et al. (2012) . Such competencies go well beyond low-level, specific objective tasks as recommended by Malone and Supri (2012) , while they suggest that the competency-based approaches would not make it possible.
Finally, such an approach would make it possible to propose curricula adapted to the expected degree of standardization. We are aware that in the North-American context, an important standardization of outcomes is recommended and is considered as a preliminary condition to the quality of programs (Albanese et al. 2010) . We also agree with the idea that it is important to find solutions ''to both challenge and streamline processes that essentially bring about the same core skills in many different professions'' (Reeves et al. 2009 ). We believe, however, that any competency-based approach should make it possible to promote competency frameworks respectful of intercultural diversities and curricular frameworks taking into account institutional specificities, while fulfilling the expected strictness of the professional roles with quality criteria (Parent et al. 2004 ). This seems consistent with the principles raised by the Global consensus for social accountability of medical schools (2010), in particular in order to guarantee the rights of the most vulnerable populations, in a social and societal vision of health.
In conclusion, we attribute more importance to disputing choices that have already been made and to diversities of frameworks that have been elaborated. This validates the construction of categories, fields and domains, rather than standardized curricular products (Jouquan 2009 ). Finally, we propose an integrating global conceptual framework, with several possible methodological and epistemiological references in a competency-based approach (Fig. 1) .
The clarifications that we recommend integrate the principles of sharing project engineering linked to social engineering (bottom up rather than top-down), ones that are able to guide strict but flexible competencies and curricular engineering, while simultaneously taking into account the combination of analytical and situated components of competencies. They contribute to bring relevance and coherence into the three frameworks, which are, respectively, roles framework, competency framework and pedagogical framework, around a taxonomy of competency-oriented learning.
Finally, it makes it possible to redefine the conditions for the elaboration of a competency-based approach with epistemiological and methodological arguments. We reckon that these arguments are usually absent, but that they should be articulated to enable commentary and development of a comparative analysis of the different frameworks produced around the world. This would in turn facilitate achieving explicit and relevant outcomes in health professionals education.
